Molecular genetics of hereditary ovarian cancer.
Approximately 10% of all epithelial ovarian carcinoma cases are associated with inheritance of an autosomal-dominant genetic mutation conferring a predisposition to cancer with variable penetrance. Two such manifestations of hereditary ovarian cancer are currently recognized: the breast and ovarian cancer syndrome and the hereditary nonpolyposis colorectal cancer (HNPCC) syndrome. The breast and ovarian cancer syndrome is linked to the BRCA1 gene on chromosome 17q and, to a lesser extent, to the BRCA2 gene on chromosome 13q. The HNPCC syndrome is caused by any one of three known genes, hMSH2, hMLH1, and hPMS2, that encode proteins involved in the same pathway of DNA mismatch repair. Genetic screening for germ-line transmission of a defective allele of these genes is now possible for high-risk individuals. Despite the rapid pace of research advances in this area, however, considerable uncertainties remain regarding factors that affect the penetrance and tissue-specific expressivity of these mutations. Current research challenges include elucidating these modifying factors, gaining a better understanding of the biological function of BRCA1 and BRCA2 products, and determining the appropriate clinical intervention for genetically predisposed patients.